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I. The Importance 
of Planning for 
Data Processing 
and Analysis 


| Be intellectually demanding than the formula- 
tion of the research design and less socially stimu- 
lating than the process of data collection, data 
processing and analysis is nevertheless a crucial 
phase of any research operation. The ultimate pur- 
pose of research is to provide answers or partial 
answers to the questions posed by the researcher 
and to make these answers available to policy 
makers, planners, scientists, and others. In par- 
ticular, it should be noted that the research task is 
not ended when the investigators’ curiosity has been 
satisfied. 

Despite the fact that textbooks on the research 
process emphasize the need for early development 
of plans for analysis, this advice is seldom followed 
in practice. There are several reasons for its neglect. 
First, tabulation and analysis are, in a general way, 
usually implicit in the overall research design. Hence 
it may seem unnecessary to specify plans more pre- 
cisely. Second, compared with the logistical prob- 
lems of field operations, the frustrations of multiple 
callbacks, refusals, and the like, the processing and 
analysis of data may seem a relatively simple task. 
Third, because the data processing and analysis 
phases come at a relatively late stage in the research 
process, investigators may be strongly tempted to 
postpone planning these activities when faced with 
the myriad of decisions to be made concerning the 
research process occurring earlier in time. 

Although the short shrift given to processing, 
tabulation, and analysis may be understandable, it is 
unfortunate. Careful planning for the analytic re- 
ports that are the end product of the research 
process as well as for each intermediate processing 
step may, if carried out at an early stage, clarify and 
sharpen the research design. In addition, careful 
consideration of the types of analysis to be carried 
out may assist in the elimination of questionnaire 
items of limited analytic value, and may also suggest 
the need for additional questions. 

In this report, the steps in planning for the 
processing and analysis of data will be outlined and 
general guidelines for carrying out each step will be 
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given. An important point to note is that, while the 
actual implementation sequence proceeds from edit- 
ing the data through coding, processing, tabulation, 
and analysis to report writing, the planning of each 
phase is logically carried out in a somewhat dif- 
ferent order. Since this report is intended for those 
responsible for overall coordination of research ac- 
tivities, the focus will be on planning rather than 
on implementation. However, it 1s hoped that the 
report will also be useful to those who carry out 
data processing and analysis. 

The time sequence of steps in the processing 
and analysis of data in relation to other research 
activities is shown in Figure 1. This diagram ex- 
emplifies the use of PERT (Program Evaluation and 
Review Technique) in depicting the flow of research 
activities over time. Although further consideration 
of PERT is outside the scope of this manual, 
methods of constructing such charts and their uses 
in planning are discussed by Cook (1966) and by 
the PERT Orientation and Training Center (n.d.). 
In the present example, the abscissa represents time 
order, while lines represent activities and circles 
stand for events or completed activities. The number 
shown on each line indicates the expected duration 
of the specific activity, and the number in each circle 
stands for the cumulative time to the completion of 
an activity, and therefore indicates latest starting 
time for the subsequent activity. Dotted lines are 
used to link events that do not require time; lines 
radiating from a given point indicate activities that 
can be carried on concurrently. The critical path is 
the series of connecting lines within the network 
that represent the longest time elapsed from the 
start to the end of the project. The activities on this 
critical path are crucial in the sense that their com- 
pletion will determine the total time elapsed for the 
project. Hence PERT charts serve as a tool for 
improved management. The development of a PERT 
chart requires that synchronization of all phases of 
the research operation be thought through carefully; 
such planning can be useful insurance against the 
processing and analysis phase being “‘lost’’ in the 
welter of other priorities. 

In the present PERT example, rough tabulation 
and analysis plans are drawn up concurrently with 
the specification of concepts and variables. By way 
of an example, suppose that a national statistical 


agency wishes to undertake a survey with the 
following research objectives: 
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1. Estimation of current crude birth rates, 
age- and parity-specific fertility rates, and 
marital age-specific fertility rates 

2. Measurement of cumulative fertility by age 
of women 

3. Measurement of educational and urban-rural 
differentials in current and cumulative fer- 
tility and in age at marriage 

4. Estimation of the family size expectations 
and aspirations of currently married women 
by age and parity 

5. Estimation of the extent of knowledge about, 
attitude toward, and practice of contracep- 


tive methods (KAP variables) 


Given these objectives, the following groups 
of variables can be listed: 


1. The total population 
age 
Sex 
current residence (urban-rural) 


2. Women of childbearing age 
current marital status 
educational attainment 
age at first marriage of ever-married women 
number of marriages for each ever-married 
woman 


3. Fertility of women of childbearing age 

number of live births occurring during past 
year 

number of children currently living at home 

number of children currently living away 
from home 

number of live-born children not surviving 

total number of live-born children 

current pregnancy status 

number of additional births expected (in- 
cluding current pregnancy ) 

number of additional births wanted (in- 
cluding current pregnancy ) 


4. KAP characteristics of women of childbearing — 

age 

knowledge about methods of contraception 
by type of method 

approval-disapproval of contraception 

number and type of contraceptive methods 
ever used 

number and type of contraceptive methods 
currently used 


This preliminary specification of objectives and 
variables will serve to raise a number of questions 
about the research design, including sampling plans 
and questionnaire construction. For example, the 
sample must be selected so as to provide an estimate 
of the denominators for both crude and specific birth 
rates. The listing of variables also serves to point 
out the need for their precise definition. The lack 
of clear conceptualization and definition is especially 
obvious in the case of the knowledge and attitude 
questions, but also appears in more concrete variables 
such as educational attainment or live births. Careful 
definition of each variable will lead to the number 
and type of questions to be used in measuring it; 
this in turn will be useful in estimating total ques- 
tionnaire length. 

Finally, the list of variables can be used in 
preparing a preliminary set of tabulation plans 
relating to each research objective. Thus, for ex- 
ample, for the first objective the basic tabulations 
might be listed as follows: 


List of Tabulations for Estimating 
Current Fertility Levels 


1. Numbers of women of childbearing age by 
five-year age groups, annual numbers of 
births by birth order and age group of 
mother, and annual age- and parity-specific 
birth rates 


2. Numbers of women of childbearing age by 
five-year age groups and marital status 


3. Numbers of currently married women of 
childbearing age by five-year age groups, 
annual number of births to currently married 
women by age group of mother, and age- 
specific marital birth rates 


This basic set of tabulations could be repeated for 
urban and rural residence and for each educational 
attainment category. 

These preliminary tabulation plans have a num- 
ber of important uses. First, a review of tabulation 
plans in the light of the research objectives will 
ensure that these objectives will be fulfilled by the 


analysis. Second, the specification of tabulation plans 
together with a general estimate of the number of 
categories to be presented for each variable will 
permit estimation of the total number of cells re- 
quired for each tabulation. Thus, for example, if 
seven quinquennial age groups are used for women 
aged 15 to 49 and birth order is classified into 
12 categories (0 to 11+) the number of cells 
required for the distribution of births by parity and 
age of women is 7 X 12 = 84. This estimate of 
cell requirements will be of value in designing 
efficient table formats, as discussed in Section VII. 
Third, the tabulation plan will serve as a logical 
starting point for a careful inventory of data pro- 
cessing equipment and its capabilities as discussed 
in detail in Section VI of this report. 

Each subsequent step of the data processing and 
analysis operation will be related to the start or 
completion of other aspects of the research process. 
Thus, little can be done toward the development of 
coding frames until a preliminary questionnaire has 
been drafted; on the other hand, if the questionnaire 
is to be precoded, the coding frames should be 
completed before the final draft of the questionnaire 
is prepared. Similarly, editing routines will normally 
be based on experience gained from pretests and 
pilot studies and cannot be put into final form until 
such studies are completed. The availability or non- 
availability of computers, packaged programs, and 
the like will also have an important bearing on 
coding and editing strategies. Care taken in the early 
planning stages to ensure that the data collection and 
coding methods are compatible with the processing 
plans will avoid delays resulting from recoding of 
cards or other transformation operations. 

Subsequent sections of this report will discuss 
in detail the construction of coding frames; the 
development of editing procedures; coding, punch- 
ing, and data storage procedures; and the preparation 
of tabulations. Thus the order of presentation 
approximates the order followed in planning these 
operations. It should be reemphasized that the 
planning of these tasks requires that each aspect 
be neatly dovetailed with every other, and hence 
many planning activities must be concurrent. 


If. Construction of 
Coding Frames , 
and Scales 


A. INTRODUCTION 


A. noted in the preceding section, the first step 
in planning the data processing operation is the 
specification of research objectives, variables, and 
preliminary tabulation plans. Codes should be con- 
structed in accord with these specifications; this 
should be done by the researcher rather than by the 
clerical staff since it requires an overall knowledge 
of the study and its aims. An equally important 
subsequent step is the review of the available 
mechanical and electronic data processing equip- 
ment. (A glossary of relevant computer terms ap- 
pears in the Appendix.) For the purposes of this 
manual, it is assumed that data processing equipment 
is available and, further, that it uses the conventional 
80-column punch card as one of the possible means 
of input. Various specific features of the punch 
cards will be relevant to the design of coding 
frames; these are discussed in Section II-D below. 


B. SOME GENERAL CONSIDERATIONS 


A code is an abbreviated and simple means of 
describing and recording information. Because of 
processing equipment requirements, codes are usu- 
ally numeric; thus the numeral 1 may be used as a 
code for male, and 2 for female. The set of cate- 
gorized possible responses to a given item is referred 


to_as the coding frame; the set of coding frames 


covering all items on a questionnaire is known as 
the code book. The order of the coding frames within 
the code book should be the same as that of the 
questions on the questionnaire. The code book 
should also contain information on the location of 
the data on the punch card. Sample pages from a 
typical code book appear in Figure 2. 

The main purpose of using codes in data pro- 
cessing is to enable the data to be handled and 
processed by the processing machinery. However, 
the construction of coding frames must reflect the 
underlying aims of research. The first step in the 
process of code construction should be the de- 
velopment of the concepts, definitions, and categories 
of interest to the research study. Once formulated, 
precise definitions of the variables corresponding to 
each concept should be adhered to throughout all 
stages of the work. It is important, therefore, that 
the questionnaire be designed and the data be 
categorized and coded in accord with these defini- 


tions. Extracts from a fertility questionnaire cor- 
responding to the coding frames in Figure 2 are 
shown in Figure 3. 

Where possible, definitions and concepts al- 
ready in existence (such as the recommendations 
contained in the United Nations Handbook of Vital 
Statistics Methods {1955]) should be used, especially 
where comparison with previous data is to be made. 
Use of existing coding frames is also work saving. 
In addition, coding frames should be tested whenever 
possible on samples of replies; this step is essential 
in developing codes for previously untried questions. 
Use of samples of actual responses also aids in the 
detection and elimination of ambiguities and trouble- 
some codes. 

When previously untried questions are to be 
asked it 1s of course necessary to devise appropriate 
coding frames. The number of categories for each 
question depends on the level of detail required in 
the analysis; while they should be few enough to 
summarize the data effectively, it is advisable to 
retain more detail rather than less since it 1s possible 
to amalgamate but not to split groups after the 
coding has been completed. 

Understandably, simple questions are easier to 
categorize than complex questions. Hence, it may 
be better to ask several simple questions of the 
respondent than to ask one complex question: re- 
sponses to these questions can be coded individually. 
Subsequently, the simple codes can be combined to 
form more complex ones. 


C. OPEN, CLOSED, AND PRECODED QUESTIONS 


Certain questions, particularly those pertaining 
to opinions and attitudes, can be asked without giving 
the respondent any suggestion as to possible replies. 
Responses to such questions are copied verbatim by 
the interviewer and coded after the interview has 
been completed. These questions, which are some- 
times termed “‘open”’ questions, require the develop- 
ment of coding frames that permit the wide variety 
of responses elicited to be classified into relatively 
few categories. Appropriate coding frames may be 
built up from responses obtained during the pretest 
of the questionnaire. Iwo considerations are par- 
ticularly important in developing codes for open 
questions. First, the categories must be sufficiently 
unambiguous and nonoverlapping that responses can 
be classified consistently. Second, although an 


‘other’ category. for responses that do not fit 


elsewhere in the coding scheme is usually necessary, 
the number of responses actually coded “other” 
should be small. If results from pretesting indicate 
that these two conditions cannot be met, it may be 
advisable to transform the question to a “‘closed”’ 
question which forces respondents to choose among 
alternative prespecified responses. [The alternatives 
can be presented by reading the choices aloud or 
handing the respondent a checklist of permissible 
answers. Question 41 of Figure 3 is an example of a 
closed question of this type, while Question 41B 
is an open question. Questions on such characteristics 
as age, sex, marital status, and number of children 
living at home usually give rise to quite predictable 
responses and can also be treated as closed ques- 
tions. 

Closed questions are readily adapted to use in 
precoded questionnaires where the categories are 
marked on the questionnaire and each has its code 
alongside. The interviewer then marks or circles the 
appropriate code. Incorporating the coding process 
into the interview schedule thus obviates the need 
to code at a later stage. For example, the question 
‘What is the sex of the child?” can be answered by 
either “‘male’’ or “‘female.”’ These two possible re- 
sponses may be coded by designating male to code 1 
and female to 2. Both the category descriptions 
(e.g., female) and the codes appear on the form. 
If a respondent answers male, the interviewer circles 
or marks code 1; thus there is no need to code this 
question later on. 

It may be necessary to include an ‘‘other”’ 
category to allow the use of precoding; this may 
be done with or without a request for detail which 
may be of sufficient interest to be classified and 
coded at a later stage. The list of contraceptive 
methods shown in Figure 3 includes an example of 
a precoded “other” category. 

An additional feature of precoded question- 
naires, also shown in Figure 3, is that they include 
the appropriate column number indicating the loca- 
tion of the datum on the punch card. It is then 
possible for the data to be punched directly from the 
information recorded on the questionnaire at the 
interview stage. 


D. TYPES AND PROPERTIES OF CODES 


Since it 1s assumed that standard 80-column 


punch cards! are to be used in data processing, 
codes must be developed within the restrictions of 
card capacity and processing requirements. The first 
(or last) several columns of each card must be 
reserved for identification purposes, which reduces 
the number of columns available for recording data 
on other variables. Typically the data for each unit 
of analysis (households, individuals) are recorded 
on one or more punch cards. If more than one card 
per case is required, each card must contain both 
the case identity number and a card identification 
number. In surveys where the number of variables 
is small, it may be physically possible to record the 
data for more than one unit of analysis on a single 
card. Although this reduces the number of cards 
used, it is almost always inadvisable to do this. 
Problems arise at the tabulation and analysis stage, 
since cards will have to be processed more than 
once. [he saving involved in card costs will usually 
be more than paid for in inconvenience. 

The 12 punch positions per column are sub- 
divided into two sets. Numbers 0 to 9 occupy the 
lower 10 positions, while the upper two punch posi- 
tions (zone positions) are variously referred to as 
X and Y, 10 and 11, X and V, — and +, and L and 
U for the lower and upper respectively. Although 
zone positions can be used to increase the capacity 
of a column, it is usually wise to restrict numeric 
data to the lower 10 punch positions, since both the 
hardware and software used in analysis are often 
unable to interpret zone punches. Use of zone 


punches or blanks to represent codes may therefore 


a nee rear 


lead to expensive programming to recode the data_ 
into an acceptable form. Further, the use of multiple 


punches in a single column weakens the card and 
increases the possibility of machine jams. Alternative 
approaches to economizing on the number of columns 
used through multicharacteristic codes and geo- 
metric codes are discussed below. 

Coding categories should be both mutually 
exclusive and exhaustive so that no ambiguities arise 


' Other kinds of cards exist but they require the 
adaption of standard machinery or even use of special 
machinery. Before these cards are used, the researcher 
must be absolutely certain that he will not require further 
analysis which is possible only on standard machinery. 
Punched paper tape is also occasionally used with some 
types of data processing equipment. At best, however, 
it serves as a very temporary form of storage, since the 
tape is quite fragile. 
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and every possibility is covered. For example, the 
variable ‘‘age in completed years”’ can be categorized 
into, say, single year of age groups 0, 1, ...95+. 
It is clear that each age must fit into one and only 
one age code. It should be noted here that the final 
category, 95+, is open-ended to allow for all re- 
ported ages of 95 and above. 

Provision should also be made for coding non- 
responses to specific items, including cases where 
the requested information is not known, is refused, 
or is missing, as well as cases where the question 1s 
not applicable to a particular respondent. In general 
the ‘not applicable’ category should be coded 
separately since this affects the base number of item 
responses used in calculations. The “not known,” 
“refused,” and “‘missing”’ categories may be coded 
together as one category unless identification of 
these types of nonresponse are of separate interest 
(as they may be for purposes of quality control). 
In that case a breakdown into the three separate 
categories may be desirable. It is usually beneficial 
to reserve the same code for nonresponses through- 
out the questionnaire. Thus codes such as 9, 99, 999, 
and so on, can be used to denote nonresponse. 
Further, it may be useful to reserve 8 and 98 for “‘not 
applicables.”’ This greatly increases the ease with 
which such codes can be identified throughout the 
whole data set and also allows for some or all of 
them to be systematically omitted from the data 
for purposes of statistical calculations. See Figure 2 
for examples. 

A further requirement for a good coding frame 
is that it should provide a logical framework for 
viewing responses. Categorization of responses im- 
plies the construction of a scale. In general, there are 
four scale types in which the data may be coded. 

Nominal scales classify the responses into two 
or more groups without implication of rank or 
distance between groups. This scale applies to non- 
quantitative information such as sex and marital 
status. 

The second type of scale is the ordinal scale 
where the groups are ordered or ranked along a 
characteristic scale but there is no implication of 
distance between the categories. A variable suited 
to this scale is birth order of children where the 


_code number is identical to the rank. 


A more sophisticated scale is the interval (or 
cardinal) scale which has equal units of measurement 
enabling the distance between ordered categories to 


be interpreted. This scale is additive but is not 
multiplicative since the zero position is arbitrary: 
the distance between —1 and +1 equals that be- 
tween 3 and 5, but 10 cannot be regarded as twice 
as much as 5. (A good example of this kind of 
scale is a thermometer. ) 

The highest level of measurement is the ratio 
scale which has all the properties of the interval 
scale with the addition of a fixed zero. Both dif- 
ferences and relative magnitudes can thus be com- 
pared. Examples of this kind of scale include weight 
and age. 

In categorizing the data, both the distribution 
of the variable and the research objectives should be 
considered. Where there would be very few cases 
in a category it is often practical to combine adjacent 
categories. This is particularly relevant where a 
variable distribution has rather a long tail. The final 
category probably should be open-ended and may in 
fact be several times as wide as other categories of 
the variable. In such cases category width must be 
taken into account in the estimation of certain sta- 
tistics such as means and variances. 

Whatever the type of scale employed, codes 
are usually constructed by using consecutive num- 
bers. However, situations may arise in which non- 
consecutive number codes are advantageous. For 
example, where a variable is represented by a set 
of nonconsecutive numbers (such as day and month 
of birth) it may be useful to retain the original 
numbering system as codes. Another instance in 
which nonconsecutive codes may be useful is in the 
construction of branch codes which accommodate 
use of the data at several levels of detail. The basic 
principle underlying this type of code is to split the 
variable into several broad categories which are each 
further divided into subgroups, and*so on. Thus, 
041235 might be used to signify the thirty-fifth 
sub-subgroup of the twelfth subgroup of the fourth 
group. For example, in a polygamous society 
children may be recorded by birth order and by 
mother. The first digit would then contain the 
broader information (i.e., mother) and the second 
and third digits the detailed information (i.e., birth 
order to that mother). Either level of detail can 
then be used in the analysis. The resulting distribu- 
tion will be discontinuous, since 112 representing, 
the twelfth child of the first wife may be followed 
by 201 representing the first child of the second 
wife. This type of coding may be used to represent 


geographical divisions where the country is divided 
into provinces, the provinces into districts, and the 
districts into villages; information is then readily 
available for each level. In general, branch coding 
requires more digits (and therefore more space on 
punch cards) than a straightforward sequence code. 
For this reason it should be used only when different 
levels of detail are required in the analysis. 

Decimal codes are a special case of branch 
codes in that there are no more than ten divisions 
at each breakdown stage. Customarily the codes 
are written with a period or full-stop after each 
group of three digits to facilitate reading. It should 
be noted that the use of decimal codes is advan- 
tageous only where large numbers of categories are 
to be coded, since it requires greater effort and time 
than simple sequential coding and increases the risk 
of error in coding, punching, and tabulating. 

Occasionally column economy can be gained 
by the use of multicharacteristic codes. For example, 
sex and marital status require two and four punch 
positions respectively, each variable requiring one 
column. Since these variables are often referred to 
in conjunction (e.g., never-married females), it may 
be advantageous to code the eight possibilities in one 
column: that is, never married, married, separated 
and divorced, and widowed are coded as 1 to 4 
for males and 5 to 8 for females. In the event of all 
males or all females being required, the categories 
can be collapsed. It should be noted that information 
will be lost by the use of such codes because missing 
information on either sex or marital status results 
in an unknown code of 9. 

Geometric codes may be used in the case of 
multiple responses where the respondent may fit 
into several categories simultaneously. For example, 
several methods of birth control may be used by a 
respondent; if the checklist contains five methods, 
the first should be assigned a value of 1, the second 
2, the third 4 (=2’), the fourth 8 (=2*) and the 
hfth 16 (=2*), (and in general the mth should be 
coded 2""). Then the code for a particular re- 
spondent is the sum of the assigned values of the 
methods that are used. Thus, for example, a response 
indicating use of both the first and third methods is 
coded as 5 (1+2’). By using this system, each 
combination of methods is uniquely represented by 
one code and the number of columns necessary to 
accommodate the codes is only two. If each method 
had been coded on a used or not used basis, five 


1] 


columns would have been required. (For a further 
example see Figure 3.) Simple frequency counts can 
be obtained from these codes; an example of this 1s 
shown in Figure 5-C. 

It should be noted that more complicated types 
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of codes such as geometric codes impose higher skill 
requirements on coders and editors. Thus the card 
economy gained by their use may be more than 
offset by the introduction of coding and editing 
errors or the need for additional training. 


III. Editing 


Procedures 


A. PURPOSES AND TYPES OF EDITING 


ahi editing process is intended to detect and 
eliminate errors in the data. The most basic editing 
operation is to check for completeness: there should 
be an answer to every applicable question. Where 
replies are missing it 1s often possible to determine 
whether the missing information pertains to a ‘“‘not 
applicable”’ question or is a nonresponse. “‘Not ap- 
plicable” responses can be appropriately coded. The 
treatment of nonresponses depends on the type and 
stage of editing. 

In addition to checking the completeness of the 
questionnaire, the accuracy of the responses must 
also be evaluated. This involves examining the con- 
sistency of each record. Consistency checks involve 
comparisons of related characteristics. For example, 
if an individual is reported as never married but year 
of first marriage is given as well as a non-zero 
response to number of marriages, the never-married 
response is obviously inconsistent. Types of checks 
to be made and the procedures to be followed when 
inconsistencies are found must be clearly speci- 


fied. 


B. STAGES IN THE EDITING PROCESS 


Editing activities can take place at several stages 
of data collection and processing. The first oppor- 
tunity for editing is in the field, and it will normally 
be undertaken by the field supervisor as interviews 
are completed. Checking for completeness at this 
early stage is important, since the chances of an 
interviewer's being able to clarify details and to 
supply or to call back for missing information is 
greater if questionnaires are edited promptly in the 
field. Thus, field editing should reduce the need for 
later field verification reinterviews and the asso- 
ciated costs. 

Field editing can also play a useful role in the 
training and supervision of interviewers. Field 
editors should make certain that instructions have 
been interpreted uniformly by the interviewers. 
This is very important since the data are ruined if 
the interviewers fail to ask all applicable questions. 
If relatively inexperienced interviewers are em- 
ployed, rigorous field editing is essential. 

Given the pressures of fieldwork, however, it is 
unlikely that the editing carried out at this stage 
will be as complete and thorough as is desirable. 
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Accordingly, in most cases some provision for cen- 
tral office editing is needed. Depending on the size 
and complexity of the survey, this editing may either 
take place before coding the data or may be com- 
bined with the coding operation. 

Since they are also able to read through an 
entire questionnaire to develop a “‘feel” for the 
proper interpretation of responses, central office 
editors can take advantage of the clues that may be 
provided in the stray comments and notes the inter- 
viewer may have included. (Too much exercise of 
intuition is not to be recommended, however). If 
missing information is not detected until question- 
naires have been sent to the central office, it may 
be necessary to return the questionnaires to the field 
for checking. If this is not possible and there is no 
other way of obtaining the information, the question 
must be coded as a nonresponse. Values for non- 
responses may be imputed at a later stage (see 
Section III-C). 

After the data have been coded and punched, 
data processing equipment can be used for further 
editing. Iwo types of machine edits can be distin- 
guished: range edits and consistency_edits. Range 
edits are used to check whether each value assigned 
to a variable corresponds to a meaningful code. 
Thus, if the allowable codes for sex are: 1 for male, 
2 for female, and 9 for no response, then the range 
edit should identify those records having codes of 
0 or 3 through 8. The consistency of the data can 
also be checked by machine. For example, if both 
age and year of birth are asked, they can be checked 
against one another, marital status can be com- 
pared with age, and such unlikely combinations as 
widows aged 13 can be identified and checked. 
Machine edits are particularly valuable in detecting 
coding, editing, and keypunching errors made 
at earlier stages. As will be discussed in the 
next section, procedures can be developed to impute 
missing data at greater or lesser degrees of sophis- 
tication. 

All three types of editing, field editing, manual 
central office editing, and machine editing, are likely 
to be useful in improving the quality of the data, 
but the optimal combination of these editing options 
depends on the size and complexity of the survey. 
It may be most efficient to focus the energies of field 
editors on checking the completeness of response, 
and to carry out more complex consistency checks 
at the central office. 
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C. IMPUTATION 


An extremely important step in the preparation 
of data for analysis is the development of procedures 
for imputing values for missing or inconsistent re- 
sponses. Simmons (1972, p. 41) has noted that: 


The first point to recognize is that when data are missing, 
imputation must take place, either implicitly or explicitly. 
If the results of the survey are to be used at all, the 
analyst or consumer is compelled to draw conclusions 
about the missing evidence. It 1s not a question of whether 
to impute, but how. 

Some analysts might hesitate to “fabricate” data for 
missing entries, thinking that to do so is cheating. But 
suppose for a given item, 10 per cent of the entries are 
missing. If no explicit action is taken, aggregate values 
from the survey will be of the general order of 10 per cent 
low, while consumers of the report will be asked to 
believe and indeed forced to assume that with respect to 
rates or ratios, the 10 per cent missing cases have the 
same average value as the overall average of the 90 
per cent which were reported. Often this will be an 
unjustified assumption. Usually a superior imputation 
procedure is available. 


Certain types of imputation can be built into 
the routines for checking completeness and con- 
sistency of response. For example, if both year of 
birth and current age are asked, but only one of 
these questions is answered, the editing procedure 
can be used to supply the missing datum on the 
basis of what is given. If this editing rule is adopted, 
then procedures for imputing the appropriate re- 
sponse must also be spelled out in detail. Thus, 
since a person born in 1930 might be either 42 or 
43 in 1973, an unbiased procedure such as random 
assignment of date of birth must be developed. 
Other acceptable imputations can easily be devised: 
if no entry for marital status is given, but marriage 
duration and husband’s current employment are 
reported, it is usually safe to assume the respondent 
is married. 

Certain characteristics however cannot be im- 
puted on the basis of other information in the 
record. In such cases, imputation is best carried 
out by assuming that the characteristic is similarly 
distributed for the respondents and nonrespondents 
in the same subclass. The problem of course is to 
determine the appropriate subclass. Simmons (1972, 
p. 42) suggests three rules for making the selection: 


A. Choose subclasses for which the difference . . . 
[in the distribution of the characteristic] . . . 1s, 
or ts likely to be, substantial. 


B. Choose subclasses for which non-response rates 
are different. 


C. Choose subclasses which are of sufficient 
size .. . that they have more than trivial impact 
on overall results, and at the same time assure 


that there will be enough responses in the subclass 
to yield a stable estimate of the imputed values. 


Age, sex, place of residence, and marital status may 
all be useful in defining subclasses. 

For some analytic purposes it may be sufficient 
to carry out imputation at the tabulation stage by 
prorating the nonrespondents in each subclass over 
the distribution found for the respondents. I hus, if 
there are 100 respondents and 10 nonrespondents to 
a question on marital status in a particular age-sex 


group, the distribution of responses can be adjusted 
by multiplying the observed frequency of each 
marital status category by 1.10, 1.e., (100 + 10)/100. 
In many cases, however, it may be desirable to 
replace nonresponses and erroneous or inconsistent 
responses in the individual records with the imputed 
values. This can be done by allocating the records 
of the nonrespondents in a defined subclass in pro- 
portion to the distribution observed for the re- 
spondents. [he allocation procedure should ensure 
random assignment of records to categories within 
a subclass. It is important that a count of the number 
of imputations made be maintained. Variables for 
which there are high rates of nonresponse are, of 
course, to be analyzed with caution. 
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IV. Coding and 
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Punching 


A. METHODS OF RECORDING CODES 


The actual coding of the data should be a relatively 
straightforward procedure if the requirements for 
good codes have been met adequately and the 
editing has been thorough. Where the questionnaire 
is simple and consists entirely of closed questions, 
the coding stage can be incorporated into the data 
collection stage by use of precoded questionnaires, 
as discussed in Section II-C. After editing, the 
punching operation can then be done directly from 
the questionnaires. 

In cases where some or all of the questions are 
not precoded, these questions may be coded cen- 
trally by writing the appropriate code in a desig- 
nated place on the questionnaire. Again, the punch- 
ing is done directly from the questionnaires. These 
two methods can be readily intermixed, the simpler 
questions being precoded and the more complex 
being coded in the office. 

Where punching is to be done directly from 
questionnaires, it is essential to the keypuncher that 
the column numbers corresponding to each code 
also appear on the questionnaire. (See, for example, 
Figure 2). In addition, keypunching will be facili- 
tated if the codes are clearly written or circled, 
preferably in colored pencil. 

An alternative method of recording codes con- 
sists of writing them out on a separate form called 
a coding sheet. This sheet is designed to be parallel 
to the punch cards, that is, each line of the sheet 
provides for 80 digits (or occasionally 40 or 120). 
Coding sheets must be used when the questionnaire 
is not designed to accommodate the codes. Their use 
may result in some saving of keypunch time in that 
many records can be punched before a page is 
turned. In general, however, the savings in coding 
time from the use of precoded questions and from 
writing codes directly on to the questionnaire will 
more than offset savings in keypunch time. Further, 
the transfer of data onto coding sheets may result 
in the introduction of copying error. 

Perhaps the most efficient approach to coding 
and punching is the use of mark sensing. This is a 
method by which a machine reads pencil marks 
from questionnaires or coding sheets and punches 
holes appropriately. For precoded items, the pencil 
marks can be entered at the time of the interview, 
while the marks corresponding to responses to open 
questions can be entered by central office coders. 


The method removes the human error involved in 
the punching process, though the error in the coding 
and interviewing process is still present. Recent 
innovations in computer technology permit the data 
to be punched directly onto computer tape, or a 
character reading device transfers the data auto- 
matically from the document to the tape. In the 
United States special equipment “reads” micro- 
filmed copies of the census questionnaires and 
transfers data directly to computer tape (Fasteau 
et al., 1964). 


B. TRAINING AND SUPERVISION OF EDITORS 
AND CODERS 


The training program for editors and coders 
should embody a thorough explanation of the goals 
and purposes of the study and a close examination 
of the rationale for each question asked and its 
relation to the concepts and variables being studied. 
Training materials should include code books, coding 
and editing manuals, code sheets, and examples of 
completed questionnaires. It may be useful for 
editors and coders to observe actual interviews. 

Coding and editing are hard work. An im- 
portant task of the supervisor is to see that work 
circumstances are conducive to good work. This 
‘includes making the environment as agreeable as 
possible by providing adequate and pleasant work 
space, control of noise, and accessible supplies and 
equipment. It also implies consideration of human 
reactions to performing detailed tasks meticulously. 
For example, it may be advisable to instruct workers 
to take frequent, short breaks. 

In the earliest stages of editing and coding— 
which may well be during the pretest or pilot 
study—supervision should be extremely close, since 
problems not anticipated in earlier planning are 
likely to be discovered. Editing procedures and 
coding frames may need to be modified on the 
basis of this experience. As workers become more 
familiar with their tasks, supervision can be less 
intense, but it should always include regular review 
of edited and coded questionnaires. In particular, it 
should be noted that the supervisor’s role is more 
than that of a troubleshooter who participates in the 
editing and coding process only after problems arise, 
but rather it is one of ensuring that operations are 
carried out smoothly, accurately, and efficiently. 

In addition to day-to-day supervision, attention 
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should be given to more formal aspects of quality 
control. For example, one approach to the control 
of coding errors is to have records checked by a 
second coder or coding supervisor. However, the 
checker may be influenced by the original coder’s 
judgment. A more rigorous approach would require 
independent coding by two or three coders and 
careful reconciliation of discrepancies (Minton, 
1969). Since this approach is costly, its use is 
usually restricted to a sample of records. Inde- 
pendent coding may be especially useful when 
applied to pretests and pilot studies since common 
types of errors may be located and ambiguities in 
code books clarified. Human error is also involved 
at the punching stage and is checked by means of a 
machine known as a verifier. The punched cards 
are fed into this machine and the operator “re- 
punches’’ the data though no holes are in fact made. 
As long as the punched holes and the verifying 
punches agree the card moves through the machine 
in the usual way. Where the two differ, a light 
comes on and the machine locks: the operator 
determines the correct punch and if necessary re- 
punches the card. Verification is recorded by a 
small notch on an edge of the card. The chance of 
the same mistake being made twice leaves room 
for error, though the chances are small. However, 
where codes are illegible, the chance of this type 
of error is increased. 


C. CONTROL OF RECORDS PROCESSED 


At each stage in the process, checks should be 
kept on the exact status of each part of the data. 
From the time each interview is completed to the 
preparation of final reports (and even beyond if 
additional analyses are contemplated), carefully de- 
fined and tightly controlled procedures should govern 
the location of the data. Usually it will be con- 
venient to process questionnaires in batches according 
to, for example, the period when the interview was 
completed or according to a geographic segment. 
After the field supervisor has reviewed the ques- 
tionnaires from a given batch, they should be 
counted and bundled together (with rubber bands, 
tapes, or suitable clips). A control slip showing the 
number of records in the batch (and other identifying 
information) is then afhxed to the bundle. When 
the batch is forwarded to the central office, its 
receipt and identification will be recorded on a 
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batch control chart. The batch will remain together 
as a unit as it passes through further editing, coding, 
and punching phases; at each step the questionnaires 
should be counted to be certain that their number 
agrees with that on the control slip. If a record is 
found to be missing at any stage, steps should be 
taken to retrace its progress until it 1s located or, 
at a minimum, until it has been identified. Comple- 
tion of each step should be noted on the batch 
control chart before the batch is passed along to 
the next stage. Hence, it should be possible to 
locate any given record at any time by reference to 
the batch control chart. 
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The number of cards punched per batch should 
of course be equal to the number of cards per ques- 
tionnaire times the number of questionnaires. The 
number of cards per questionnaire may vary, as, 
for example, when the questionnaires contain data for 
all numbers of the household and a separate card is 
punched for each individual. In such situations it 
may be easiest to sort each batch of questionnaires 
by number of persons in the household and hence 
to calculate the number of cards to be punched. 
Both the number of cards and number of question- 
naires processed should be entered on the batch - 
control chart. 


V. Storage of Data 


A. ORIGINAL RECORDS 


Be though all the information has been coded 
and punched onto data cards, it is still advisable to 
keep the original questionnaires at least until the 
analysis is completed. Though more than one copy 
of the data should be kept, it is possible for the 
punch cards or other data storage device to. be 
destroyed or misplaced. In such cases, it may be 
necessary to repunch the information from the 
original questionnaires or from coding sheets if 
available. Further, original questionnaires are the 
only means of resolving any inconsistencies and 
errors in the data that become apparent during the 
analysis. 


B. ENCODED RECORDS 


As noted in the preceding section, it is always 
advisable, whatever the form of data storage, to 
keep more than one copy to ensure against loss or 
damage. Punch cards are usually the first medium 
used to record the data. These should be kept in a 
dry condition at cool room temperature so as to 
maintain their flatness and correct size necessary for 
use with machinery. The storage of cards is facili- 
tated by the use of special metal drawers which also 
provide a space for clear labelling of the data. If 
cards are to be the medium of input into the tabu- 
lating machinery, it 1s advisable to keep an extra 
backup copy so that damaged cards can be readily 
reproduced. In many cases, however, the data are 
read from the punch cards onto magnetic tape or 
disk. Where data files are large and card input 1s 
cumbersome and slow, a backup copy on tape or 
disk may be more useful than punch card back- 
up. 

Whenever data are copied from one medium to 
another or when two copies are made in the same 
medium, at least part of the new copy shouldbe 
printed out so that it can be checked against the 
original. At the same time totals and subtotals should 
be checked to ensure that all the data have been 
copied. Each new set of records should be fully 
documented, that is, a written description of the 
location and format of the data together with other 
pertinent information should be prepared. A copy 
of the code book should be included as part of the 
documentation as well as dataset labels and con- 
trol totals. 
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C. ACCESSIBILITY AND CONFIDENTIALITY 


If the dataset is recorded on tape or disk its 
accessibility should be restricted to those who are 
legitimately entitled to use it. This is particularly 
important where the data are of a confidential 
nature or where confidentiality of information has 
been promised to the respondents. Making the data 
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available to other individuals or agencies may result 
in use of the data in ways other than the original 
purpose, which may be harmful or embarrassing to 
the respondents. Since such an occurrence would 
seriously impair the credibility of the researcher as 
well as reduce the cooperation of respondents in 
future surveys, accessibility should be tightly 
controlled. 


VI. Planning for 
Tabulations 


A. INVENTORYING DATA PROCESSING EQUIPMENT 


A. previously noted, it will be necessary to have 
a thorough knowledge of the capabilities and limita- 
tions of the equipment to be used at an early stage 
of planning. This section will therefore briefly dis- 
cuss some of the most commonly encountered types 
of data processing equipment in relation to their 
use in preparing tabulations. 


1. Sorters and Counter-Sorters 


Sorters are machines with electric or electronic 
sensing devices which can read the punches in any 
of the 80 columns in a standard card and route the 
card to a pocket or bin corresponding to the punch. 
Most sorters count the number of cards read, while 
some are equipped to count the number of cards 
falling into each pocket. Sorters with the latter 
type of counting equipment are termed counter- 
sorters. 

If a variable has 10 or fewer categories and 
hence occupies a single column, one pass through 
the counter-sorter will produce a frequency dis- 
tribution for the variable. Where codes require 
more than one column, the cards need to be sorted 
once for each column. For example, to obtain a 
frequency distribution for a two-digit code, the 
deck of cards is first sorted on the column holding 
the tens position punch. This produces a set of 
subdecks, 0, 1, 2...etc., each of which is then 
sorted on the units columns to obtain the full detail 
of the code. 

The logic of producing cross-tabulations on a 
counter-sorter is similar to that of producing fre- 
quency distributions for codes extending over more 
than one column. The card deck is sorted into 
subdecks according to the codes assigned to the first 
variable; each subdeck is then further sorted into 
the categories of the second variable. 

So long as all the variables of interest pertaining 
to a given unit of analysis are confined to a single 
card, the counter-sorter can produce any cross- 
classification desired. Its limitations are many, how- 
ever, and may be summarized as follows: 


a) Although counter-sorters vary greatly with 
respect to their processing speed, they are 
in general slower than alternative mechanical 
data processing devices such as tabulators. 

b) Most counter-sorters can read only one 


column at a time, necessitating the creation 
of subdecks; complex analyses can thus be- 
come quite cumbersome. 

c) Each time a deck of cards is sorted, the risk 
of machine jams and damage to cards in- 
creases; substantial amounts of time can be 
lost in unjamming the machine and reproduc- 
ing damaged cards. 

d) Data from the card counter must be manu- 
ally transcribed onto tabulation forms; this 
introduces the risk of human error. 

e) The data produced are in the form of simple 
counts; further analyses (percentage dis- 
tributions, statistical tests, etc.) must be 
carried out separately. 


2. Collators and Reproducers 


When the data for a single unit of analysis 
(a household or an individual, for example) extend 
over more than one punch card, collators and repro- 
ducers may be useful. The circuit board which 
governs the operation of the collator can be wired 
to read and compare the characters in several 
columns of the punch card. Either one or two decks 
can be read simultaneously. If two decks have been 
sorted into a given sequence, on the basis of house- 
hold number, for example, the collator can be wired 
to merge the two decks so that punch cards cor- 
responding to the same individual or household are 
put in order. 

When there are two or more records per case, 
reproducers can be used to create new analysis decks. 
Thus, if a cross-tabulation of variables appearing on 
different cards is desired, the reproducer can be used 
to create a new punch card deck in which variables 
appear on the same card. 


3. Tabulators 


[f electronic computers are not available, access 
to a tabulator can lead to considerable savings in 
time and effort over preparing tabulations on a 
counter-sorter. Originally developed for accounting 
and billing purposes, tabulators can be wired to 
produce relatively complex statistical reports. The 
basic functions of tabulators include reading, select- 
ing, adding, subtracting, counting, printing, and 
sometimes punching. These activities are usually 
governed by the wiring of circuit boards. Depending 
on how the user has wired the circuit board, the 
machine can read the data for one or more variables 
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from each punch card. Tabulators can be used to 
produce frequency distributions, cross-tabulations, 
and sums of variables. Tabulators have three major 
advantages over counter-sorters : 


a) Although cards must be sorted into the 
categories for which counts or totals are 
desired, they need not be further sorted by 
each characteristic to be tabulated. Thus, 
if age distributions by sex and marital 
status are desired, and the deck is sorted 
by sex and marital status (but not by age) 
the machine can be wired to read age and 
to count the number of records read in each * 
age category. It will print the age distribu- 
tion for each sex-marital status category as 
well as a total for each sex and a grand total 
for all records run. 

b) The addition and subtraction capabilities of 
the tabulator makes it possible to carry out 
certain arithmetic operations on the tabu- 
lator. If mean number of children per 
woman is desired, the machine can simul- 
taneously count the number of women and 
accumulate the number of children, thus 
providing numerator and denominator data 
for the required calculation. 

c) Counts and totals are printed automatically 
by the tabulator, thereby avoiding errors of 
transcription and illegible entries. Formats 
are fairly flexible thus raising the possibility 
of producing final tables by photocopy. 
Machine error in printing, however, re- 
mains a possibility. 


On the other hand, tabulators are not, in 
general, capable of multiplication or division and 
hence cannot directly produce the statistics generally 
needed for analysis. Further, though most operations 
can be carried out more quickly on a tabulator than 
on a sorter, they are slow relative to electronic 
computers. 


4. Computers 


There are numerous different computer models 
varying in size, complexity, and sophistication. The 
size of a computer is measured by memory space 
which determines the amount of data that can be 
processed and the size of the programs that can be 
used. Auxiliary equipment in the form of input and 
output devices linked to the computer are also re- 


quired. Thus, data may be read in from a card 
reader, tape drive, or disk, while the output may 
be in the form of line printing, card punching, graph 
plotting, and writing onto tape or disk. 

The usual method of submitting a job to the 
computer is to feed a file or deck of instruction 
cards through the card reader. This file consists of 
three sets of instructions: 


a) Control cards that give pertinent instruc- 
tions to the computer. These include infor- 
mation on where the data are stored, which 
devices are to be used for input and output, 

he how much computer memory is needed, 
which language has been used in writing 
the program, and other requirements for 
completing the job. 

b) Program cards that instruct the computer 
to process the data according to the analysis 
required. If the control cards have indicated 
that a packaged program is to be used, the 
program cards may consist of instruction 
cards specific to that program. 

c) Data cards that contain the data to be 
processed. [hese cards will not be present 
if the data file is on tape or disk. 


The output resulting from the instructions fed 
to the computer is written out by the printer. This 
output should consist of the calculations intended 
by the researcher. Often, however, an instruction 
will have been improperly stated or punched. In 
such cases, the job output will indicate an execution 
failure and give information on the nature of the 
error. 

This procedure of reading in an entire job at 
one time and obtaining output based on a complete 
set of instructions is called batch processing. Batch 
jobs may be submitted via any card reader linked 
to a computer including card readers located at some 
distance away from it. Output may likewise be 
written at any printer linked to the system. 

In batch processing, the user effectively loses 
control of the job from the time it is submitted to 
the time it is returned on the output device selected. 
At some computer installations, an alternative type 
of processing, interactive processing, is available. 
Under interactive processing, jobs are entered 
through a terminal. This piece of equipment looks 
rather like a typewriter except that the keyboard 
may have some unfamiliar characters. Connection 


to the system is made by dialing the system tele- 
phone number; communication after connection is 
via the keyboard. Communications from the com- 
puter to the user are printed out automatically. The 
user can instruct the computer step by step on the 
basis of the outcome of previous steps. Interactive 
terminals may also give users access to ‘‘conversa- 
tional’”’ programs where the user merely answers a 
series of questions and enters the data at the appro- 
priate time. 

In addition to interactive operations, terminals 
may be used to submit and retrieve batch jobs. In 
such applications, typewritten instructions replace 
punch cards, though their content is identical. 


B. INVENTORYING SOFTWARE EQUIPMENT 


1. Packaged Programs 


Numerous computer packaged programs have 
been devised to deal with the processing of data. 
Some perform only the basic frequency counts and 
cross-tabulations while others are able to do more 
complex analyses. Each package has its own simple 
“‘language’’ of commands which merely requires the 
user to give basic information about the data and 
the required analysis. It is important, however, that 
the user understands what each program does and 
that the data are suited to the analysis. 

Use of a packaged program should be decided 
upon at the planning stage of the survey (as indi- 
cated in the PERT chart in Figure 1) so that the 
coding and punching can be designed to be com- 
patible with the package requirements. If the 
package is not already installed in a convenient 
computing system, the feasibility of installing it 
should be looked into very early in the planning 
process. Some computers are simply too small to 
accommodate the larger packaged programs, and 
even if this is no problem the installation and de- 
bugging period may be longer than time will 
allow. 


2. Utility Programs 


Various utility programs are usually available 
at each computer center. These provide the means 
of manipulating data into the form required for use. 
Copying programs falls into this category; data can 
be copied from and to cards, tape, or disk and can 
also be printed out on paper. Other utility programs 
provide a means for adding to or’removing from a 
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dataset, for carrying out basic editing routines, and 
for transforming codes. 


3. Writing Programs 


Unless one wants to do nonstandard analysis or 
unless packaged programs are unavailable there is 
little need to know how to program, though some 
knowledge of the art may facilitate the use of 


24 


packaged and utility programs. Computer programs 
are written in computer “languages” such as 
FORTRAN, ALGOL, COBOL, BASIC, AS- 
SEMBLY, and PL/1 which are translated by the 
compiler into machine instructions. Not all com- 
puter systems can compile all languages. Hence, 
it is important to know which languages can be 
translated before beginning to write programs. 


VIL. ‘Tabulation 
and Analysis 


A. USES OF SIMPLE FREQUENCY COUNTS AND 
CROSS-TABULATIONS 


Mas packaged programs contain routines for 
producing frequency distributions (numbers of cases 
falling into each coding category) and cross-tabu- 
lations (which show frequency distributions for 
one variable cross-classified by the categories of 
one or more other variables). See Figure 5. If such 
programs are not available, the same information 
can be obtained through use of sorters or tabulators 
or through individually written programs. 

Information from simple frequency counts is 
not only of interest in its own right, but is also often 
used in transforming variables, keeping checks on 
category totals, and refining plans for further 
analysis. The first and most basic check is to be 
certain that the count of records is equal to the 
number of records in each batch, as indicated on the 
batch control chart. If discrepancies in these totals 
and subtotals are found, immediate steps should be 
taken to find and rectify the errors. This may in- 
volve elimination of duplicate records as well as 
location of missing ones. 

The next step is to determine the number of 
cases per category for each variable. These fre- 
quencies serve as important control totals throughout 
the analysis. Where variables are cross-tabulated the 
row aid column totals should give the distributions 
of the two variables, and when subgroups are 
analyzed the number of cases accounted for in each 
table should equal the relevant subgroup total. Such 
controls guard against the possibilities of omitting 
part of the data from the analysis and of including 
data that should be omitted. 

As noted earlier, the categories used fst coding 
usually show more detail than is needed for final 
tabulations. Simple frequency distributions and 
cross-tabulations provide a useful guide for trans- 
forming detailed codes into fewer, broader cate- 
gories. Thus if the distribution of a variable is such 
that some categories contain very few cases, it 1s 
advisable to combine adjacent or meaningful groups 
of categories for use in final tabulations. For 
example, if educational attainment has been coded 
in terms of number of years of school completed, 
one possibility might be to group the data into two 
categories, one for those whose highest year com- 
pleted was in primary school and one for those 
completing one or more years of secondary school. 
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Transformation of variables into fewer categories 
may also need to take the relations between two or 
more variables into account. This is most easily 
done by use of cross-tabulations showing the full 
detail for each variable. Coding categories can then 
be constructed to ensure that the number of cases in 
each category combination is not so small that the 
results are meaningless or that confidentiality 1s 
violated. 


B. THE DESIGN OF FINAL TABULATIONS 


Since final tabulations appear in the research 
report, considerations of economy and clarity should 
influence their design. Tabulations showing two 
variables are relatively straightforward, but those 
involving three or more variables require careful 
arrangement. For example, in presenting data on 
number of children ever born by age of mother, 
marital status, and rural-urban residence, one must 
decide whether the basic focus of attention is to 
be on differences among marital status groups or 
between rural and urban populations. If marital 
status comparisons are of chief interest, then data 
for each marital status group may be shown in 
panels, one for urban and one for rural; if emphasis 
is placed on rural-urban differences, the subheadings 
rural and urban should appear under each marital 
status category. 

The above example leads to another point 
relevant to table economy. Sometimes categories of 
relatively marginal interest need not be presented 
directly, if they can be derived by the reader from 
the data given. Thus, for example, data on the total 
number of children ever born by age of women are 
often presented for all women, for ever-married 
women, and for currently married women since 
these are the groups of greatest interest. From such 
a table it is also possible to obtain data on children 
ever born to never-married women by subtracting 
the results for ever-married women from those for 
all women. Similarly, information on “‘other’’ ever- 
married women can be obtained by subtracting the 
results for currently married women from those for 
ever-married women. 

Sull another consideration is whether the data 
are most usefully presented as absolute numbers or as 
relative measures such as percentages or means. In 
part, the answer to this question is determined by 
the nature of the report, in part, by the general 


26 


availability of the data to other potential users. 
Comparison of absolute numbers 1s awkward, espe- 
cially when the populations being compared are of 
different sizes; on the other hand, if it is expected 
that many readers will want to carry out additional 
analyses, inclusion of absolute numbers is warranted. 
Hence, in most cases, both absolute and relative 
quantities are needed; often it is convenient to use 
relative amounts in the main body of the report and 
to provide absolute numbers in an appendix. 


C. WEIGHTING 


If the data come from a probability sample in 
which the units are selected with unequal probabili- 
ties, appropriate weighting is required to make the 
sample representative of the universe. Such weight- 
ing may be incorporated in the tabulation program 
or may be done independently after tabulations are 
prepared. In either case, care must be taken to ensure 
that the weighting routine corresponds to that im- 
plied by the sample design. Summary statistics, such 
as those discussed in the next section, should take 
account of the appropriate weights. 


D. SUMMARY STATISTICS 


The various statistics that can be calculated 
from frequency counts and cross-tabulations are 
briefly reviewed in this section. However, it should 
be noted that not all statistical measures, including 
those measures automatically produced by packaged 
programs, are meaningfully applied to every vari- 
able. Thus, for example, means and variances are 
not applicable to ordinal or nominal scales and rank 
statistics are inapplicable to nominal scales. 

The statistics associated with simple frequency 
counts are those that describe the distribution of a 
variable. They include measures of central tendency 
or location such as the mode, mean or proportion, 
median, and other percentiles, as well as measures 
of variation including the standard deviation and 
variance, range and inter-quartile range. 

Those statistics associated with cross-tabula- 
tions usually describe the strength of the relation- 
ship between two variables. The basic statistic for 
indicating the presence and degree of depen- 
dence between two variables is chi-square. Other 
related statistics including the contingency coefh- 
cient are available. In addition, there are various 


nonparametric statistics available which indicate 
strength of association between ranks and nominal 
scales. 


E. MORE COMPLEX ANALYSIS 


After the preliminary analysis consisting of 
frequency counts and cross-tabulations has been 
completed, more complex relations within the data 
may be investigated. Although this should have been 
in mind at the planning stage, its precise nature often 
cannot be determined until earlier results have been 
examined. The more complex stages of analysis may 


include regression, correlation, and analyses of 
variance and covariance. Multivariate techniques 
such as multiple regression, principal components, 
and factor analysis may also be employed. 

These more complex techniques are extremely 
valuable in that they may summarize complicated 
networks of interrelationships into a more readily 
comprehensible form. It is important to remember 
however that many of them are not readily applicable 
to complex stratified survey designs and are sensitive 
to extreme values which may distort the results. 
Hence detailed study of frequency distributions and 
cross-tabulations is required. 


NB 
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VIII. Costs and 
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Quality Control 


D ata are rarely, if ever, perfect. When this fact 
is accepted, it becomes possible to view the problem 
of data accuracy as one of establishing an acceptable 
level of accuracy to be achieved at a given cost and 
ensuring that the data remain within the established 
quality limits. A considerable literature on methods 
of controlling quality has already been developed. 
(See, for example, Fasteau et al., 1964; Nordbotten, 
1965; Szameitat and Zindler, 1965; Stuart, 1966; 
Minton, 1969; O’Reagan, 1969; Simmons, 1972). 
Although many of these deal with computer appli- 
cations to quality control, the underlying ideas 
are often general enough to be applied to other — 
situations. 

Editing can be regarded as a kind of quality 
control for fieldwork. Levels of nonresponse and 
inconsistencies in the reported information are useful 
indicators of interviewing difficulties, and if noted 
in early stages, during the pretest for example, can 
be of value in improving fieldwork. 

Once something is known about the various 
types of error and their magnitudes, careful thought 
should be given to priorities and strategies for error 
reduction. Nordbotten (1965) has distinguished four 
types of error: rare and small, frequent and small, 
rare and large, and frequent and large. He suggests 
that, because the first two types of error are small, 
they are relatively unimportant. Frequent, large 
errors are likely to be caught. Ihe most troublesome 
case, therefore, is that of rare, large errors. The 
notion of bias could be usefully added to this 
classification—errors that produce random fluctua- 
tions in the data can usually be regarded as less 
serious than systematic errors. Finally, the cost of 
error reduction should be considered in establishing 
error reduction priorities. 

Developing a strategy for both error and cost 
reduction requires thorough knowledge of the uses 
of the data as well as the total data collection system, 
including information about the genesis and etiology 
of errors of various types, and estimates of the cost 
of improving the quality of the data at each stage 
of data collection. Given this information the 
trade-offs between costs and allowable error can be 
considered. Thus, for example, if small random 
errors prove expensive to correct, they can perhaps 
be tolerated. In addition, it is possible to compare 
and minimize the costs of making corrections at 
different stages of data processing. Such cost minimi- 


zation must be tailored to individual situations. Thus, 
in some systems, quality may be least expensively 
improved by hiring additional interviewers or inter- 
viewing supervisors, while under conditions of high 
manpower costs, computer edits of defective data 
may produce the minimum cost for a given level of 
quality. The essential condition for cost minimiza- 
tion is therefore thorough understanding of the 
system and of alternative approaches to accom- 
plishing each phase of the work. 
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Revise tabulation plans (5) 


Figure 1 
PERT Chart for the Survey Process 


1) Figures in circles indicate latest starting time in days for the subsequent activity. 


2) Figures in parentheses indicate the expected time in days for each activity. 


3) Heavy lines indicate the critical path. 


FicureE 2 


Example of Coding Frames 


Cope Book For FErTILiry QuESTIONNAIRE 


oo sccm Variable Number and Code 
No. No. 
eee 
41 13 53 Approval of contraception 
] Approve [Code 98 in 14-15] 
2 Disapprove 
3 Uncertain 
9 No response 
4la &b 14-15 54 Conditions when all right 
Yes to 41a [Code first response only]: 
01 To protect the health of the mother 
02 If there is serious danger of the child’s being defective 
03 So that children already born can be given more care and 
attention 
04 Ifthe family is poor or cannot afford more children 
05 In order to provide for the education of children already born 
06 If husband and wife are not getting along 
07 If the family already has the number of children it wants 
08 So both husband and wife can work 
09 To maintain or improve family welfare or happiness 
10 So husband and wife are free to do other things 
11 Because a smaller population would be good for the country 
12. Other 
97. Noto 4la 
98 Not applicable 
99 No response 
42 
43 
45 27-30 59 Methods known 
(Code the sum of all circled responses} 
9998 If “no” to Q 45 
9999 No response 
46a 31-34 60 Methods ever used 
(Code the sum of all circled responses] 
9998 If “no” to Q 46 
9999 No response 
47 35-36 61 Method used most recently 


[Code circled response] 
98 +If “no” to either Q 45 or 46 
99 No response 
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FicureE 3 


Part of Completed and Coded Questionnaire Used in Interview 
of Ever-Married Women 


41. Many couples do something to delay or prevent a pregnancy, so that they can have 
just the number of children that they want, and have them when they want them. Column No. 


How do you feel about this? Would you say that you approve, disapprove, or feel 
uncertain about this? 
1. Approve Skip to Q 42 
2. Disapprove 13 
Uncertain 
If Disapproves or Uncertain, ask: 
41(a) Do you think there are any conditions under which it is all right for 
married couples to do something to delay or prevent a pregnancy? 


No_ Skip to Q 42 
lf Vere Ask: 
41(b) What are those conditions? (Are there any others? ) 


—1£ fomilu too pow to _ 
Support Tmo whee ahd 


42. 

43. 

44. 

45. Do you know any methods that are used by married couples to delay or prevent a 

pregnancy? 
No Code 9998 in cols 27-30; 
9998 in cols 31-34; 
98 in cols 35-36. 
[eves Ask: Skip to Q 48 
45(a) What methods have you heard 
about? 


Circle the appropriate codes in 
column 1 of list in table below. 


46. Have you ever used any of these methods? 


No Code 9998 in cols 31-34; 
98 in cols 35-36. 


lf VeseAsk: Skip to Q 48 
46(a) Which methods have you ever used? 


Circle the appropriate codes in 
column 2 of list in table below. 


47. What method have you used most recently? 


Circle the appropriate code in column 3. 
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Ficure 3 (Continued) 


Method 


Answer to 
Q 45 (a) 
(1) 


Abstinence or living apart 
Rhythm (Safe period) 
Withdrawal 

Douche 

Breast feeding 

Condom 

Diaphragm 

Foam, jelly or cream, suppositories 
[UD (Loop) 

Pill 

Male sterilization (Vasectomy ) 
Female sterilization (Tubal ligation) 
Other Enter here: 


Sum 


Column Numbers 


Answer to 
Q 46 
(2) 


Answer to 


Q 47 
3) 


01 
02 
03 
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Figure 5 


Frequency Distributions and Cross-Tabulations Relevant to 
Questions Shown in Figure 3 


5-A. FREQUENCY DisTRIBUTION OF VARIABLE 53 INCLUDING NoNRESPONSE 


uss ee ”S”*é“‘“‘CSOSOC 


Cumulative 
% Number % Number 
eee a ie 
Approve 61.2 506 61.2 506 
Disapprove 10.9 90 ee | 596 
Uncertain 23.8 197 95.9 793 
No response 4.1. 34 100.0 827 


Total 100.0 827 


(EZ... ee 


5-B. FREQUENCY DISTRIBUTION OF VARIABLE 53 Arrer IMPUTATION OF MissinG VALUES 


eae a TS A ee 


Cumulative 
% Number % Number 
Approve 63.7 527 63.7 527 
Disapprove 11.4 94 73a 621 
Uncertain 24.9 206 100.0 827 


Total 100.0 827 


5-C. Frequency DisTRIBUTION OF VARIABLE 60: An ExaMPLe oF How To OBTAIN 
SIMPLE FREQUENCY CouNTS FROM GEOMETRIC CopEs 
———————— as 
Method Ever Used 


ee i ee 


Code quency A B E D E F G H I J K L M 


ee 


I 0 ~ _ - _ _ — — - ~ - ~ - ~ 
2 0 ~ - — — — - ~ — “ - = a a 
3 l l - - - — _ ~ _ - - - os 
4 6 - 6 ~ - ~ ~ - ~ - - - - 
5 8 _ is ai oo = _ - - i ms “ 
6 1] < 11 11 - = _ a - - “ me - “ 
7 20 20 20 20 ~ = x a4 _ = = . 

8190 

8191 


oral 797* 430 458 534 258 «43570 390 335 329 374 #393 65 34 9 
y 1000 $40 57.5 67.0 324 71.5 49.0 420 41.3 47.0 49.3 82 43 1.1 


a 


* Since 30 respondents replied “No” to question 46, the total number of responses to question 46 (a) 15 


$27 — 30 = 797. 


Ficure 5 (cont.) 


5-D. Cross- TABULATION OF VARIABLE 53 BY VARIABLE 60 


ees 


Method Ever Used Approve  Disapprove — Uncertain Total 
Sk ee, le ee 
A Abstinence or living apart 244 55 134 430 
B- Rhythm (Safe period) 356 25 77 458 
C Withdrawal 301 51 182 534 
D Douche 226 2 32 260 
E Breast feeding 384 42 144 570 
F Condom 297 0 93 390 
G Diaphragm 321 0 14 335 
H_ Foam, jelly or cream, suppositories 234 0 95 329 
I IUD (Loop) ay 2 0 22 374 
Pee rill 370 0 23 393 
K_ Male sterilization (Vasectomy ) 65 0 0 65 
L Female sterilization (Tubal ligation) 33 0 | 34 
M_ Other 7 0) 8 9 

Number of responses* 527, 69 201 797 


* These are less than the frequency counts in Figure 5-B since 30 respondents reported never having 
used a contraceptive method. 


5-E. Cross- TABULATION OF VARIABLE 53 BY VARIABLE 61 


Method Used Most Recently Approve  Disapprove — Uncertain Total 

A Abstinence or living apart 0 18 2 20 
B- Rhythm (Safe period) I 14 | 16 
C Withdrawal I 9 29 39 
D Douche 18 ] 24 43 
E Breast feeding 6 27 23 56 
F Condom 101 0 36 137 
G Diaphragm 26 0 10 36 
H Foam, jelly or cream, suppositories 16 0 ay, 53 
I [UD (Loop) PA 0 20 141 
J. Pill 139 0 18 157 
K Male sterilization (Vasectomy ) 65 0 0 65 
L_ Female sterilization (Tubal ligation) 33 0 1 34 
M_ Other 0 0 0 0 

Total* 527 69 201 Ta. 


* See footnote to Figure 5-D. 
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APPENDIX: GLOSSARY OF CoMPUTING TERMS 


AsseMBLE. Automatic translation of a program written in symbolic language into machine language. 
Not used when program written in FORTRAN, COBOL, ALGOL, etc. See also COMPILE. 


AssEMBLER. Program designed to convert symbolic instructions into a form suitable for execution 


by the computer. Provides error messages for the programmer to correct the program. See also 
ComMPILER. 


BatcH PRocEssING. Use of computer system by submission of entire jobs to be loaded into memory 
and processed sequentially. 


CANNED PROGRAM. See PACKAGED PROGRAM. 

Carp. Information medium used as input to most computers. 

Carp Hopper. Device that holds cards and makes them available to the card-feed mechanism. 
Carp PUNCHER. Output device that punches out information onto card. 

CARD READER. Device that reads information from card for input to the computer. 

Carp STACKER. Output device that accumulates punched cards in a deck. 


ComMpUutTeR SYSTEM. Set of related hardware that may be referred to in a general or specific sense: 
1) general system is related hardware available from computer manufacturer. 
2) specific system is hardware units contiguously installed that operate simultaneously and that 


are logically connected. Multiple processors may form one system if they are linked, but 
two unconnected computers form two distinct systems. 


Compite. To prepare a machine-language program from a program written in a higher programming 
language, such as FORTRAN, COBOL, ALGOL, etc. Usually generates more than one machine instruction 
for each symbolic statement. The process is carried out by a computer program called a compiler. 


Compiter. Program to translate a higher language into machine language. 


Conso.e. Interface or communication device between operator and computer. May consist of lights, 
switches, knobs, typewriter, or keyboard. 


CONTROL CARDS OR STATEMENTS. See JOB CONTROL. 


CONVERSATIONAL TIME SHARING. Use of computer system simultaneously by multiple uses each 
operating a remote terminal. Conversational refers to the mode in which user and computer co- 
operate on a give-and-take basis and communicate in a question and answer fashion. 


Desuc. To test for, locate, and remove mistakes from a program or malfunctions from a computer. 


Deck. Collection of punched cards. 


Disk. External auxiliary storing device consisting of a thin circular rigid plate rotating very rapidly. 
One or both of the surfaces are capable of being magnetized. Information is recorded on the surface 
by creating at a specific spot a magnetic field by means of a recording head. Information is read 
from disk by the recording head’s sensing the magnetized areas. 

Drive. See Tare prive. 


Execute. Carry out instructions in program deck. 


Fite. A collection of related records treated as a unit. 


Haroware. Physical, tangible, and permanent components of a computer. 


INteRACTIVE pRocEssING. Use of a computer system from a remote terminal in a conversational 
mode such that the user has control over each stage of the job. 
INTERLEAVING. System under which computer processes small parts of many jobs in turn. 
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Appenpix (Continued) 


Jos. Unit of work to be done by a computer. Begins with a job signal and ends with an end-of-job signal. 
JoBCONTROL. Statements that direct the operating system in its functioning. 


Kreypuncn. Keyboard-activated device that punches holes in a card. Vary in size and complexity from 
portable, manually operated, single-hole-at-a-time punches to semiautomatic (which can skip over 
columns, duplicate and right-justify numbers within a predefined field that is programmed on a 
drum card). Characters may also be printed along the top of the card. 


LINE PRINTER. Device that prints an entire print line in a single operation. Operates at 600 to 1100 
lines per minute. 


Macnetic TAPE. Ribbonlike material used to store data in lengthwise sequential position. 
Orr-Line. Equipment not connected to or temporarily disconnected from the computer. 
On-Line. Equipment connected to the computer. 


OperRATING System. Interrelated series of programs and routines designed to make the computer 
system more efficient and easier to program. Supervises all input and output, job-to-job transitions, 
provides assemblers, compilers, and program loaders. 


PACKAGED ProGraM. Program that has already been compiled or installed in the operating system 
and that can be accessed by relatively simple instructions. 


PAPER TAPE. See PUNCHED TAPE. 
PLoTTeER. Output device used to plot graphs. 
PUNCH CARD. See CARD. 


PUNCHED TAPE. Paper or plastic ribbon having a longitudinal row of small feeder holes, and either 
five, seven, or eight rows of larger holes for information. 


PUNCHER. See CARD PUNCHER. 

Queue. Line or ordered group of jobs waiting to be executed. 

REMOTE CONSOLE. See REMOTE TERMINAL. 

REMOTE JOB ENTRY. Submission of batch-type jobs from a remote terminal. 


REMOTE TERMINAL. Site at which data can leave or enter the system. Also device or console for 
entering and receiving data at end of a transmission path. Consists of one input or one output device 
at least. Increasingly it is used to refer to either a teletypewriter or a cathode-ray-display screen. 


Run. Single complete execution of computer program—a single access to a computer. 
SorTwaReE. Intangible components of system including the operating system. 
SYSTEM. See COMPUTER SYSTEM, OPERATING SYSTEM. 


‘TAPE. See MAGNETIC TAPE. 


Tape prive. Mechanism on which magnetic tape is mounted so that information can be read or re- 


corded. Consists of a supply reel and drive motor, a capstan to move the tape, record- and read- 
back-head, takeup reel, and drive motor. 


TERMINAL. See REMOTE TERMINAL. 


TIME sHARE. Perform several independent processes almost simultaneously on a single high-speed 
computer. System 1s interleaving. 


TIME SHARING. Simultaneous utilization of computer system from multiple terminals. 


User. Person who uses computer system by submitting a job. 
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ABSTRACT 


Data Processing and Analysis in Demographic Surveys 


The processing and analysis phase is crucial 
in any data collection effort since it bridges the gap 
between carrying out the fieldwork and making the 
results of research available to users. Planning for 
processing and analyses, however, often receives 
relatively little attention, particularly in the early 
phases of a research program. 

The present manual is intended for those who 
plan and direct demographic surveys. It focuses on 
the problem of ensuring that the processing, tabu- 
lation, and analysis phases are given adequate 
attention in the formation of plans for a research 
program and in the implementation of those plans. 
Particular emphasis is given to the need for plan- 
ning tabulation and analysis early in the research 
program and to the interplay between planning the 
processing and analysis phases and other aspects 
of survey planning. 

Topics covered include a discussion of the con- 
siderations underlying the development of coding 
frames and code books and the utility of precoded 
questionnaires. The sequence of processing steps 
from editing, through coding and punching, to data 
storage is described in some detail. Examples of 
applications to demographic surveys are provided. 


Alternative methods of carrying out each of these 
steps are discussed in terms of the possible trade-offs 
between quality control, costs, and efficiency. Con- 
siderable emphasis is given to the treatment of non- 
responses and methods for imputation when data 
are missing. Administrative considerations, includ- 
ing the training and supervision of data processing 
personnel, are also briefly treated. 

Guidelines for the planning of tabulations and 
analysis are also presented. These include the need 
for careful appraisal of the available software and 
hardware for preparing preliminary and final tabu- 
lations. A glossary of the more frequently used 
computer terms is included as an aid for those who 
may be unfamiliar with a field that has rapidly ex- 
panded both technically and linguistically. Methods 
for data reduction and analysis are also discussed, 
primarily with a view to cautioning against the use 
of inappropriate techniques. A final section re- 
emphasizes quality and cost control considerations. 

Although this manual is primarily intended as 
an aid for those engaged in the planning of research, 
enough concrete detail is provided to make it a 
useful reference for persons directly engaged in the 
processing and analysis of data. 


RESUMEN 


Procesamiento y Analisis de Datos en Encuestas Demograficas 


La etapa de procesamiento y analisis de datos es 
crucial en todo esfuerzo por recolectar datos, dado 
que es el puente de unidn entre el trabajo de campo y 
la presentacién de los resultados de la investigaci6n 
a los interesados. Sin embargo, generalmente se da 
poca atencion a la planificacion del procesamiento y 
andlisis de datos, especialmente durante las primeras 
etapas de un programa de investigacion. 

Este manual esta dirigido a aquellos que pla- 
nifican y dirigen encuestas demograficas. Se con- 
centra en el problema de asegurar que las etapas 
de procesamiento, tabulacion y analisis de datos 
reciban la debida atencién en la planificacién e 
implementacién de un programa de investigacion. 
Se pone especial énfasis en la necesidad de planificar 
las tabulaciones y analisis al comienzo de la inves- 
tigacion, y en la interaccidén entre la planificacion 
de las etapas de procesamiento y analisis y otros 
aspectos de la planificacién de la encuesta. 

Los temas cubiertos incluyen una discusi6n de 
los aspectos que deben ser considerados en el desa- 
rrollo de patrones y manuales de codificacién, y 
sobre la utilidad de los cuestionarios precodificados. 
Se describe en detalle la secuencia de etapas en el 
procesamiento de datos, desde la critica, codifica- 
cién y perforacion, hasta el almacenaje de datos. Se 
proporcionan, ademas, ejemplos de aplicaciones a 
encuestas demograficas. Se discuten métodos alter- 
nativos para llevar a cabo cada una de estas etapas, 
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en términos de posibles compromisos entre control 
de calidad, costos y eficiencia. Se da considerable 
énfasis al problema de la falta de respuesta y a los 
métodos para atribuir respuestas cuando faltan 
datos. También se discuten brevemente algunas 
consideraciones administrativas, incluyendo entre- 
namiento y supervisidn del personal relacionado 
con el procesamiento de datos. 

Se presentan también gufas para la planifica- 
cién de tabulaciones y andlisis. Estas incluyen la 
necesidad de examinar cuidadosamente las disponi- 
bilidades de computador y programas de computa- 
cion para preparar las tabulaciones preliminares y 
las finales. Se incluye, ademas, un glosario de los 
términos usados mas frecuentemente en computa- 
clon, como ayuda para aquellas personas que no 
estén familiarizadas con un campo que ha crecido 
rapidamente tanto técnica como linguisticamente. 
Se discuten ademas métodos para la reduccion y 
analisis de datos, principalmente con el objeto de 
prevenir el uso de técnicas inadecuadas. La seccion 
final reenfatiza la importancia del control de calidad 
y de costos. 

A pesar de que este manual esta dirigido prin- 
cipalmente a aquellas personas que trabajan en la 
planificacién de la investigacién, se proporcionan 
suficientes detalles concretos que lo hacen util como 
referencia a personas que trabajan directamente en 
el procesamiento y analisis de datos. 


RESUME 


Dépouillement et analyse dans les enquétes démographiques 


Dans tout effort de collecte de données, la 
phase du dépouillement et de |’analyse qui comble 
le fossé entre le travail sur le terrain et la mise a 
la disposition des utilisateurs des résultats de la 
recherche, constitue une étape cruciale. Cependant, 
les plans de dépouillement et d’analyse recoivent 
bien souvent relativement peu d’attention en par- 
ticulier dans les premiers temps d’un programme 
de recherche. 

Cette publication s’adresse 4 ceux qui orga- 
nisent et dirigent des enquétes démographiques. 
Flle insiste sur la nécessité d’accorder une attention 
suffisante aux étapes de dépouillement, d’élabora- 
tion des tableaux et d’analyse au moment de la 
planification d’un programme de recherche et de sa 
mise en oeuvre. On insiste particuli¢rement sur la 
nécessité de prévoir, tot dans le programme de re- 
cherche, |’élaboration de tableaux et l’analyse, ainsi 
que sur les relations réciproques entre les étapes de 
dépouillement et d’analyse et les autres aspects de 
l organisation de l’enquéte. 

Les sujets abordés comprennent une discussion 
des considérations sous-jacentes a l’élaboration de 
systémes de codages, des livres de codes et de Puti- 
lité des questionnaires précodés. La suite des opera- 
tions depuis le contréle, le codage et la perforation 
jusqu’au stockage des données est décrite en détail; 
on donne des exemples d’application a des enquétes 
démographiques. Des méthodes différentes sont 


exposées pour chacune de ces ¢tapes en tenant 
compte des alternatives entre controle de qualite, 
cout et efficacité. On donne une grande importance 
au traitement des non réponses et aux methodes 
d’attribution quand les données manquent. Des 
considérations administratives y compris la forma- 
tion et le contréle du personnel chargé du traite- 
ment des données sont briévement traitées. 

Des guides pour la prévision des tableaux et 
l’analyse sont également présentés. Ceci comprend 
la nécessité d’une soigneuse appréciation des di- 
sponibilités en terme d’ordinateur et de programmes 
pour |’élaboration préliminaire et finale des tableaux. 
Un glossaire des termes courants d’ordinateur est 
destiné A aider ceux qui peuvent ne pas étre fami- 
liarisés avec ce domaine qui s’est rapidement deé- 
veloppé tant au niveau technique qu’au niveau du 
vocabulaire. Des méthodes de statistiques descrip- 
tives et analytiques sont aussi présentées dans le 
but essentiel de mettre en garde contre les tech- 
niques inappropri¢es. La derniére section insiste a 
nouveau sur les considérations de contrdle de 
qualité et cout. 

Bien que ce manuel s’adresse en premier lieu 
4 ceux qui sont engages dans la prévision et l’orga- 
nisation de la recherche, il comprend suffisamment 
de détails pratiques pour en faire une référence utile 
pour ceux qui sont directement impliqués dans le 
traitement et l’analyse des donnees. 
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